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1972-151CoronaWa*WbYP~~~gr~fiingv~~Pin~,~o~
stimulationinssveresnginapsctoris
C. Mannhaimar, T. Eliaaaon, H. Norrsell, H. Emanuelsson, S. Larsson,
C. Blomstrand, L.-E. Au@stinsson, A. Hjalmarason. MultidisciplinaryPain
CenterDept.Int.Meal,OstraUniv.Hosp.,S-41665Goteborg,Sweden
Spinal cord stimulation (SCS) has been shown to have anti-anginal and anti-
iachemic in severe angina pectoris. The present study was undertaken in
order to investigate if SCS can be used as an alternative treatment to CABG
in selected patient groups, i.e. patients with no prognostic benefit from CABG
and/or with an increased surgical risk.
Methods.’104 patients were randomized (SCS 51, CABG 53,83 m, 21 f,
age 83 & 9). The patients were assessad with reepacf to symptoms (anginal
attack frequency, consumption of SAN), exercise capacity, ischemic ECG
changes during exercise, rate-pressure product, mortality and cardiovascular
morbidity before and after (7.4 * 4 months) SCS/CABG.
F?esu/ts:Bothgroups had adequate symptom relief (p < 0.0001) and there
wee no difference between SCS/CABG. The CABG group had an increase
in exercise capacity (p < 0.05), less ST-segment depression om maximum
(p < 0.01) and comparable (p < 0.001) work Ioada and an increase in the
rate-pressure product both at maximum (p < 0.001) and comparable (p <
0.05) work loads when mmpared to SCS. Theanti-ischemic effects of CABG
seemed to be limited to patients with an ejection fraction (EF) z median. 8
deaths (all cardiac) occurred during the follow-up period, CABG: 7, SCS 1.
On an intention-to-treat basis, the mortalityrete was lower in the SCS group
(p< 0.02). Cerebroveacular morbidity was also lower in the SCS group (p <
0.03).
Conclusion:CABG and SCS seem to be equivalent methods in terms of
symptom relief in this group of patients. EF, effects on ischamia, morbidity
and mortality should be conaiderad in the choice of treatmentmethod.
D97216 PrognosticInfluenceof ViebleMyocardiuminPatientswithLeftVentricularDysfunctionis
Independentof LataPotentials
M.-A, Sacknus, D.A. Underwood, M.J. Williams, B. Lytle, T. Mat’wick.
ClevelandClinicFndn,Cleveland,OH,USA
In the absence of myocsrdial revaeculerizetion (RVS), viable myocardium
(VM) isaasociated withan increaaadmorfalify during follow-up. Toinvestigate
whether events reflected electrical instability or other mechanisms, 61 pts
with left ventricular (LV) dysfunction etudied with PET and signal-averaged
(SA) ECG were followed over 18 * 13 m. PET was obtained using rest and
dipyrfdamolestress Rb-82 perfusion imaging, with FDGimaging after glucOSe
loading. VMwaspradictad byaperfusion metabolism mismatch. SAECG was
padormed using a standard 12-lead ECG; late potentials (SAECG+) were
identified by the presence of =-2of; QRS duration >120 msec, low amplitude
duration >30 msac, terminal RMS voltage >20 mV.
Resu/fs:Twenty-thraa pts (38%) had SAECG+, and 30pts (48%) had VM.
PET findinga not associated with SAECG (all p = NS):
VMpresent Sa@sVM ISC present SegtsISC
SAECG+ 10(43%) 2.9+ 4.7 5 (22%) 1.3 + 1,9
SAECG- 18 (47%) 3.2 i 4,4 11 (29%) 3.8 i 4.4
Seven pts (11%) died during follow-up; 5 (71%) had VM (VS46% of
survivors), and 2 (29%) had SAECG+ (ve 29% of survivors, p = NS). VM and
RVS rather than SAECG were related to suwival;
VM+,RVS+ VM+,RVS- VM–, RVS+ VM–,RVS–
SAECG+ 5 (31%) 5 (36%) s (33%) 10 (46%)
Death o 5 (36%) 1 (lo%) 1 (5%)
Conclusions:In pta with LV dysfunction, 1) Late potential are not associ-
ated with VM or ISC, 2) VM and RVS atatue are more closely correlated with
prognosis than is SAECG.
1972-171 ModereteEXarciSSTrainingimProvesMetsbolic
ActivityandContractilityof Dysfunctional
Myocardlumin PatientsWithChronicCoronary
ArteryDisease
R. Belardinelli, D. Gaorgiou, G. Cianci, A. Purcaro. ktituto Lancisi,Ancona,
Italy
There ie evidence that moderate exercise training (ET) improvee metabolic
activity and contractility of dysfunctional myocardium in patients (pta) with
iachemic cardiomyopathy. To investigate whether these potentially favorable
adaptation can occuralao in ptewith coronary artery disease (CAD)and nor-
mal LV function, 65 pta with a prior myocardial infarction (>6 months) (mean
age 56* 10 years) were studied. Of the 65 pts, 39 had a depreased ejection
fraction (EF) (<40%), while 28 did not (EF > 55%). Pts were randomly as-
signed to 2gmups. A group (T=40) underwent ETat60% of peak V02 three
timesa weekfor8 weeks. A group (C =25) was not exercised. On study entty
and after 6 weeks all pts performed a symptom-limited incremental exercise
test with gas exchange analyeisandstress achocerdiography using Iowdose
dobutamine (5-10 @k@min) followed by thallium myocardial scintigraphy.
Thallium upfake was scored from O(normal) to 4 (absent), Corona~ angiog-
raphy was performed in 22 pts (12T, 10C). Coronaty collaterals were scored
from O(absent) to 3 (abundant). No changes were observed in control pta.
Pta with depressed EF had improvements in peak V02 (22%; P < 0.05),
systolic wall thickening (SWT) score at peak dobutamine (33%; P < 0.001)
and thallium activity (TA) smre (25%; P < 0.005). Pts with normal EF had
similar improvements (26,35 and 28%, respectively). All trained patients had
an increase in collateral score, while no one control did. Changes in collat-
arzdscorrelated with changes in SWT and TA scores (P <0.001 for both). In
conclusion, moderate ET improves myocardial vascularity and contractility in
pts with CAD; these adaptations occur independently of baseline LVfunction
and are more marked in pts with a higher collateral score at baseline.
D97218 Long-TermPrognosisof PatientswithExtsneiveSevereCoronaryArteryDiseaseandEjection
Fraction>0.40 Unsuitablefor Revaacularizstion
J.J. Alonso, E. Garci& F. Gimeno, J.M. Duran, J.C. Muiloz, L. Fuante,
F. Femandez-Avi16s.HospitalUniversitario,Va//adolid,Spain
Long-term prognosis was evaluated in 103 consecutive pte (88 ~ 8 yr, 74%
male) with ejection fraction >0.40 and symptomatic three vessels coronary
disease (CD), in whom PTCAor CABG were not attempted due to unsuitable
coronary tree (vessel diameter <1.5 mm).
Follow-up (FU) was completed in 100 of 103 pts (97%). Mean time of FU
was 21 * 13 monthe (range: 1-50 months). At the end of FU 15% of pts
had died, 9% of pta had eevere exercise, intolerance (angina or dyspnea)
and 76% were mildly symptomatic. Out of 21 variables analysad, univariate
predictors of death or severe exercise intolerance were left ventricular end-
diastollc pressure (p = 0.04), age (p = 0.001) and baseline clinical status
(stable angina: 15%vs unetable angina: 33%; p =0.01). Mortality in pta agad
<65 yra (3%) was significantly lower than in older pts (>65 yre: 22Y0,p =
0.03). Multivariate analysis identified age as the only independent predictor
of mortality (OR: 1.1; Cl 950/.1.02-1.25, p = 0.01).
10
00 ! 77%
Thus, pta under 65 yeara, especially those with stable angina have an
acceptable long-term prognosis deepite extensive and aevere CD.
El973 Stents: in-Stent Restenosis II
Tuesday,March16, 1997, 9:00 a.m.–n :00 a.m.
AnaheimConventionCenter,Hall E
PresentationHour:10:00 a.m.–n :00 a.m.
D97358 Effectsof@+emittingV“ ACT-Onenitinolstenton
neointimalproliferationinpigcoronaryarteries
N. Eigler, J. Whiting, R. Makkar, A. Li, A. DeFrance, A. Frimerman,
M.C. Fishbain, F. Litvack. Ceda&SinaiMedicalCenteflLosAnge/es,CA,
USA
Nitinol stents (S) were proton activated toVa (O+;tl = 18d). Saetivitieaware
i1.5 AO.2 and 10.8•1.6#Ci (median dose within 00 wof5.4and39.OGy).
Pigs received a control S (n = 21), or a V* S (n = 16). After 4 wka, sections
were quantified for neointimal thickness, residual lumen area, and strut injury
where: O= internal elastic Iamina (lEL) intact, 1 = IEL break, 2 = media injury,
3 = external EL break. investigators were blinded to the type of S. Results.’
1.5 #Ci S had no effect on histology. !0 wCi S had more pert-strut fibrin,
and leas collagen in the extracellular matrix than controls, but the madia and
adventitia were normal.
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Cone/usiorrs:After nonradio8cfive stenting, residual lumen area iscloaely
modeled by a negative exponential function over a wide spectrum of vascular
injury. 1.5 yCi V* stente had no effect on lumen narrowing or vessel histol-
ogy. 10 &Ci V4 stente had a larger residual lumen due to Iese neointimal
thickening than controls. This benefit is moat pronounced for grade 2 and 3
injury.
a97359 BeteIrradiationfor ReetenoeiaAfterStentImplantation:DoaeVariationsAmongDiffering
Stente
J. Weinberger, S. Mirzadeh, F.F.R.Knapp, H. Amols. Co/umbia University
New York, NY USA, Oak Ridge National Laboratory Oak Ridga, TN, USA
Background: Intraluminal irradiation has bean propoaad for the treatment of
restenoeis. We ahow here that uniformity of radiation dose ie pertwbed if
the radioactive source is insertad peat stent implantation. There is significant
difference amono varioue stent and even with high trsnamisaion, stenta are
Gafchromic doeimetryfilm was used to meaeure the doae distribution around
an angioplaafy catheter filled with a edution of a beta emitter (>2 MeV
treneition energy), with and without an interposed stent. We assayed the
following etente: J&J, Instent, Nin Wiktor, Wallatent, ACS and Cordis stenta.
The film wae scanned with a 600 dpi scanner. Results: Analyeis of the
exposed films revealed local cold spots in the dose distribution. The depth
of the cold apote varied among the varioue stents, with three classes of
doea ehadow minima: stents with Iese than a 5% ahadow, stents with --
10% shadow, and thoee with 20% or greater shadows. The depth of the
shadow was calculated as a percent of the maximum adjac8nt dose, caused
by absorption by and shadowing of the stent wires. At distances >0.75
mm radial to the balloon, electron scattering largely obliterates the pattern
of stent shadowing, yielding a more uniform dose distribution. Cone/uaion:
Theae obsewationa have impettant implications for the dosing of radiation
in the presence of various stenta, and for the selection of stenta with the
intention to subsequently treat with intravascular radiation. In areas of atent
overlap these considerations may be of even greater magnitude.
D97360 Low-doeefl-EmlttlngRadioactiveStenteInhibitNeointimalHyparpiaaiain PorcineCoronary
Arteries:an HistologicalAssessment
A. Rivard, G. Leolero, M. Bouchard, G. Beaudoin, R. Carrier, C. Janicki,
S. Roorda. Notre-Dame Hospita/and Urrivarsityof Montraa/, Montr.4a/,
Qu&rec, Canada
p-emitting redioactivs atents (RS) have been proposed to prevent neointimal
hyperplaeia (NIH) after angioplasty. The effectiveness of thia strategy in
coronary arteriea and the extent to which NIH is inhibited in the prosthesis
haayattobedemonstrated by pathological analysie.Accordingly,the purpose
of this study wee to evaluate the effectiveness of low-dose RS to prevent
reetenosis in porcine right coronary arteriee (RCA) and to quantify the extent
of NIH by anaiysis of hiatologioal sections of the treated arteries. A total of
12 Palmaz-Schatz stents (PS-153) were implanted in 12 coronary arteries
from 6 piga. RS were obtained by P-32 direct ion implantation (mean activity:
0.6 #Ci/stent with homogeneousdistribution). RS were all deployed in RCA
(n= 6) and 6 non-radioactive stents (NRS) were implanted in left coronary
arteries (LCA) (5 Cx, 1 LAD). Stenta were deployad using a balloon-to-artery
ratio of 1.18 in RCA and 1.19 in LCA (p = NS). Three weeks following
stenting, pigs were sacrificed and the treated atteries were preeaure fixed in
10% formaline. A total of 60 histological sections were obtained from each
artery (5 eections per stent). Evaluation of the neointimal area wee done
by mmputer assisted imaging. All stented arteries were patent at the time
of examination. Neointimal area was significantly lower in the RS treatad
arIeries when compared to NRS (1.91 & 0.14 mmz va 2.61 + 0.24 mrr? p
= 0.03). This reduction of NIH was homogeneous throughout the length of
both half stente. The RSalao showad a significant reduction in the neointimal
area at the implant bridge section (1.49 + 0.27 mm2 vs 2.55 + 0.37 mti
p = 0.045). COnCh.Si~: Low-dose ~-emitting radioactive atents significantly
reduce neointimal hyperpiasia in porcine coronaty arteriee, thia raduotion
being homogenoua throughout the Palmaz-Schatz stent.
1973-61I BiodegradabieStentCoatingWithPolylacticAcid,
HirudinandProstacylinReducesRestenoais
E. Alt, C. Seilharz, D. Preter, G. Schmidmaier, J. Pasquantonio, W. Erhard,
A. Stembergerl, A. Schomig. L Med. Klirrik, Inst., Technkzha UniveraiW
Mihrchen, GamrarrH11.Med. Klinik, inst. for Exp. Surgery Technische
Univeraitilt MWrchen, Germany
Background: With mronary stenting acute and subacute stent thromboaie
and amooth muscle cell proliferation continue to be of concern. The goal
of this study was to evaluate a newly developed polylactic acid (PLA) atent
coating (25 kDa) eluting hirudin and a prostecyclin analog in comparison to
uncoated stents with respect to restenosis in corona~ arteries.
Methods: Standard Palmaz-Schatz atents were coated with a 10 #m thin
Iayerof PLA (200 #g) eiuting 10 #g PEG -hirudin and 2 ~g of the prostaoyclin
analog PG12. 16 coated and 16 uncoated stents were randomiy assigned to
LAD or LCX and impianted in 16 sheep with a standard ballmn inflated to
10 atm, aiming for a balloon to vessel ratio of 1.3. After 30 days the stents
were explanted for histomorphometric analysis. Lumen, neointima, media,
and stent dimensions were determined for four cross sections per stent.
Resu/ts: There were no significant differences between the two groups
with respect to implant characteristics.
Mean diameter &SD Uncoated stent Coatsd stent
Lumenat implant(mm) 2.s1 * 0.13 ns 2.90+0,2S
Lumenday 30 (mm) 2.17 * 0.32 * 2.44 +0.45
Mean neointimalthickness 320 + 112 * 233+93
Restenoaia(O/.) 22.95 * 16.14
*p <0.02
Conclusion: Coating of mronary artery etente with PLA eluting both a
thrombin and a platelet inhibitor exhibits a favorable effect on neointimal
formation and reduces restenoiis by .29.i’Yoin the animal model.
1973-621 DoesLocallontophoreticLowhlolecularWeight
HeparinDeliveryReduceNeointimalFormation
AfterStenting?
J. Grt!goire, M.H. Jeong, A.R. Camrud, L.J. Camrud, D.R. Holmes Jr,
R.S. Schwartz. Mayo Clinic, Rochastec MN,USA
Low Molecular Weight Heparin (LMWH) inhibits smooth muscle cell prolifera-
tion in addition to its anticoagulant effects. We therefore teeted iontophoraais
as a novel, local delivety approach since this technique markedly enhancea
arterial wall drug levels. The study was performed in a porcine restenoeis
model using oversized stents. Thirty pigs were studied and divided into 4
groupe as foilows: Gr/(7 pigs, 13 arteries) LMWH 10 IU/kg-hr systemic infu-
sion for24 hrfollowed by70 IU/kg sq BID days 2-21. Gr/1(8pigs, 16 arteriee)
local LMWH deiivery with current (5 mA for 1 min. 30 see) 7000 IU/cc before
injury and then 70 IU/kg sq BID days 1-21. Gr/// (8 pigs, 16 arteries) local
LMWH delivery without current and then as in Grll, and Gr/V (7 pige, 13
arteries) stent only (control). Pigs were euthanized at 28 days and histologic
analysis performed. Results:
InjuryScore” NI Thickness(mm)
Gr I 1,39 + 0.6S 0.46 + 0.20
Gr II 1,51 + 0.63 0.5s * 0.21
Gr Ill 1,03 + 0.60 0.43 + 0.16
Gr IV 1,52 A 0.60 0.55 * 0.1s
*O = No lesion,1 = IEL rupture,2 = 1 + medial disruption,3 = 2 + EEL rupture
There was no significant difference between groups for NI thickness
